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Water Regulations

ATwo overarching federal fact

aimed at the cleanliness of water:

I Safe Drinking Water Act (SDWA) i focused on standards for the
human ingestion of water

A Surface Water
A Groundwater
A Groundwater under the influence of surface water

I Clean Water Act (CWA) i focused on standards for discharging a
wastewater to a receiving water (stream, river, lake, etc.)

ANo Federal standard for the production and distribution of
reclaimed water

I Each state has its own regulations (or not) for reclaimed water
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Definitions

AWastewater, sewage, black water i water that has
been used and now contains biological and chemical
constituents in concentrations that pose a threat to
environmental and human health.

AGrey water, gray water i water that has been used,
but does not contain direct contributions of human
waste (fecal matter and urine) or food waste.
Contains low levels of biological and chemical
components in concentrations that pose a low threat
to environmental and human health.

AEffluent 7 water that has been cleaned up by a
wastewater treatment plant and discharged to a
stream, river, or lake.




Definitions (continued)

AReclaimed water, recycled water, repurified
water T water that has been cleaned up by a
wastewater treatment plant or a water
reclamation plant and purified to a level that Is
suitable for particular uses.

AWater reuse, water recycling i the practice of
putting reclaimed water to a beneficial use, rather
than discharging it to the environment according to
CWA requirements.
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Treat ment
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A Primary sedimentation
A Activated sludge
A Secondary sedimentation

A Dual media gravity filtration or
disc filters

A UV disinfection

¥

A Turf irrigation

A Landscape irrigation
A Golf course

A Construction water
A Paper manufacturing
A Toilet flushing

A Discharge

A Primary sedimentation
A Activated sludge
A Secondary sedimentation

A Dual media gravity filtration
or disc filters

A Chlorine gas for disinfection

A SO, gas for dechlorination

¥

A 2 golf courses

A Discharge

Both Plants Produce Class A+
Reclaimed Water
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Wastewater to Reclaimed Water
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Conventional Wastewater Treatment
Does a Great Job of Treating Sewage

ABut Can Only Go So Far in Removing Trace Organic
Chemicals

I Optimizing conventional treatment can reduce the
levels of some organic chemicals.

I Other chemicals, (i.e., pharmaceuticals) are resistant
to biological processes.

I Different treatment technologies may be needed to
reduce or remove certain chemicals.

iy
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Trace Organic Compounds Come From Many
Sources

Antibacterial hand soap Birth control pill Coffee
triclosan ethinyl estradiol caffeine

Polycarbonate plastic Fire extinguisher Insect repellent
bisphenol-a TDCPP, TCEP, TCPP DEET

Compounds shown represent only a small portion of all compounds to be analyzed
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http://upload.wikimedia.org/wikipedia/commons/4/45/A_small_cup_of_coffee.JPG

Approaches

AOptimize the secondary process (activated sludge)

I Find optimal retention times (size of tank and the
microorganism population T bigger tanks, more
recirculation)

I Handle return flows differently (some of the return
flows have high concentrations of EDCs; can treat
these separately) T includes centrate from solids

handling
AOptimize particle removal through filtration
AAdd Advanced Oxidation to end of existing plant

AAdd Microfiltration, Reverse Osmosis + Advanced
Oxidation Process to end of existing plant
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The most common approach to removing
trace organic chemicals is MF/RO + AOP

AMicrofiltration (MF) followed by reverse osmosis (RO)
removes most trace organic compounds.

AMore persistent compounds can be destroyed to a
large degree by advanced oxidation processes (AOP):
I Ozone
I Ultraviolet radiation (UV)
I Hydrogen Peroxide
I Peracetic acid

Al Oxi dati ondo means we are
compound, which forces it to break apart.
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However, Microfiltration plus Reverse
Osmosis Followed by Advanced
Oxi dati on I s nOver ki | |

Water Reuse

Alt takes a lot of energy to push (pump) water through
membranes

ARecent research shows that advanced oxidation
following reqgular filtration can accomplish similar

results
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Cost Implications of Deciding to Reduce Trace
Organic Compound Concentrations for a 10
MGD Treatment Plant (add to end of existing

process)

Treatment . EEQ
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If your goal is to remove almost all
phar maceutical s bel ow de!

AEach person in Flagstaff can spend

I approximately $700 for MF/RO + AOP (one time cost)
A+ $38/person/year to operate
A >95% removal of most of the trace organic compounds

OR

I approximately $140 for Ozone (one time cost)
A+ $3.30/person/year to operate
A >90% removal of most of the trace organic compounds

Based upon population of 65,870
Aremoval 0O means destruction to be
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If your goal is to remove most pharmaceuticals

bel ow detectabl e | evel

AEach person in Flagstaff can spend
I approximately $76 for modifying existing plant and
Installing side-stream treatment
A +$1.14/person/year to operate
A >75% removal of most trace organic compounds
OR
I approximately $23 for optimizing the existing plant
without making any structural changes
A+ $0.76/person/year to operate
A >50% removal of most trace organic compounds

Based upon population of 65,870
Aremoval 0O means destruction
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Or, you can wait to see If regulations will
be developed based upon science and
defer your decision until later

ARisk assessments associated with trace organic
chemicals may drive changes to how water gets
treated and reused

I What we know right now tells us
there are little to no human health
Impacts of Class A+ Reclaimed Water

Not everything ticaunts
can be counted, and not everything

t hat can be

Albert Einstein



THE PRACTICE OF WATER
REUSE



Typical Applications

ALandscape irrigation

AAgricultural irrigation (edible & non-edible crops)
APower production (steam & cooling)

Alndustrial and commercial

AEnvironmental uses

ANon-potable urban uses (urinal flushing in high rise
buildings)

AGroundwater recharge
APotable water supply augmentation
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Augmentation

Groundwater Recharge Methods
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Augmentation

Surface Water Augmentation Schematic

Wastewater

({ —

Water

Reclamation

Facility

ﬂ-\—’_—

e

——

|

Y/

N

—_ Receiving Water

Potable
Supply

el

Water
Treatment
Flant

)

25



Benefits

ADependable source of supply
AReliable, consistent quality
ALocally controlled; right to use
ALower carbon footprint

_ Energy Demand by Water Source
ALow capital costs

(relative to other sources 4500

of suppl o
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0
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